variety was represented by 2 trees in the collection of 586 apple varieties and observed for phonological performance over a period of [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] . The population represented three groups of maturity:
(1) Summer ripening (2) Autumn (3) Winter
We started observations at the 30 th day after bloom until full maturity. 30 days before maturity the observations were started aiming to analyse the effects and interaction of meteorological factors and the phenological happenings. Varieties represented traditional, "old", partly obsolete ones, as well as new and also still promising new varieties. We observed altogether 1172 individual trees. One part of the varieties were planted in 1981 and 1982 trained to spindle crowns grafted on MM106 rootstocks and planted to 8 × 2 m density.
Observation s and measurements were concentrated to the growing site Újfehértó. The fi eld was fl at at elevation 115 m above sea level, 19 km south to the town Nyíregyháza. The soil was sandy with a low carbonate humus content, where the reaction was acid (pH 5.74-5.79) . Total organic components: <1%.
As for the microclimate the following date were registered: air temperature at one hour intervals, precipitation daily, all being observed automatically on a computer. The following data are used:
1. maximum temperature (T max ), 2. minimum temperature (T min ), 3. mean temperature (T átl ), 4. precipitation (Cs össz ).
Phenological conditions observed or calculated:
(1) Flower density on a scale 1-5 (estimated) (2) Fruit density on a scale 1-5 (estimated) (3) Fruit load (kg) (4) Fruit fall (June drop) extent (%) mass of the fruits which fell (kg) (5) Length of fruits (mm): (6) Width of fruits (mm): (7) Thickness of fruits (mm): (8) Seed content (number per fruit) (9) Trunk circumference (cm).
Data have been processed by the Window Excel 97 program. Means and standard deviations are calculated. Phenometrical parameters and meteorological data were processed for linear regression and correlation analysis.
Results
The size of fruit is infl uenced signifi cantly by meteorological effects during the growing period. The conditions around the growing site: exposition, soil, climatic and microclimatic moments are individually different also regarding to the phenophase of the same plant. Not only the meteorological elements may differ but also their appearance and distribution of their effect expressed in the parameters and expression of phenometry of fruit development.
The relation of developmental phases and meteorological elements should always regarded as a complex reaction of many factors representing the whole physical environment of the climate, thus effects of a unique factor are always combined with the other moments of the climate. It is not recommended to evaluate the effects of a single meteorological component regardless of the complex background, as most of phenomena are a result of interactions. For example, at low temperatures, the requirement for water is low (the equivalent of water defi ciency is low). At high temperatures, all equivalents of precipitation increase substantially, the optimum included because evaporation from the soil as well as from the leaves increase the water requirement, not only the transpiration.
The period between the end of bloom and the start of maturity is considered the time of fruit development. The sum of temperature during this period is in the case of apple varieties ripening during the winter, signifi cantly related to the load of fruits (density of fruits) ( Figure 1 ). As far as the sum of temperature increases from 2500 °C to 3000 °C for the period of development, the estimated fruit density changes from 1.9 to 2.7 (taking a scale of 1-5).
As long as in the winter-ripe varieties, the relation is signifi cant on the level of p=0.1% odds, as a linear regression, the summer-and autumn-ripe varieties did not show signifi cant correlation of that type (Table 1 ). Table 1 . Coeffi cients of correlation between fruit density and the sum of temperature of the period of development from bloom to maturity in apple varieties of different times of maturity (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) Relation between fruit density and the sum of temperature during the period from bloom to maturity in different groups of varieties 
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Our investigations prove that the size of fruits is most dependent on the minimum temperatures of the period of development (Figure 2 ).
In summer-ripe varieties the correlation between fruit yield (kg) and mean of daily temperature minima (C°) of the period of development was signifi cant at p=5% odds. The same relation was not signifi cant in the case of autumn-ripe and winter-ripe varieties either (Table 2 ).
The increasing of the daily mean temperature minima of the period of development lowered the extent of fruit fall (Figure 3) . As far as the mean daily minima were around 10 °C, 80-90% of fruits were dropped, whereas with 14 °C mean minima, the drop was only around 20-30%.
In autumn-ripe and winter-ripe varieties, the relation between the drop of fruits and the mean of daily minima was signifi cant on the level of 5% and 1.0% of odds. (Table 3 ). In summer-ripe varieties, no signifi cant correlation was found.
Among the phenometrical traits, fi rst the length of fruit has been explored. The sum of daily maximum temperatures determines most the length of fruits. In summer-ripe varieties the relations was proved (Figure 4) . The increasing sum of temperature lengthens the form of fruits.
In summer-ripe apple varieties the correlation is signifi cant at 0.1% of odds (Table 4 ). In autumn-and winterripe varieties the correlation has not been proved.
The width of the fruits was also infl uenced by the sum of daily temperature maxima. In summer-ripe varieties the correlation was signifi cant (Figure 5 ). Higher sum of temperature maxima increase the width of fruits. The thickness of fruits (mm) In autumn-and winter-ripe apple varieties, on the contrary, there was no signifi cant correlation between the width of fruits and the mean of daily maxima (Table 5 ).
The thickness of fruits is also infl uenced signifi cantly by the mean of daily maximum temperatures. It was signifi cant in the summer-ripe varieties on the p=0.1% level ( Figure  6 and Table 6 ). In autumn-and winter-ripe varieties no signifi cance could be found.
Fruit thickness is dependent on the amount of precipitation of the period before maturity. In autumn-ripe varieties, the sum of precipitation increases the thickness of fruits as raised to a power. In autumn-ripe varieties, it is conspicuous. Small doses have more remarkable effects than additional rainfalls (Figure 7) according to the law of diminishing effi cacy.
In summer-and autumn-ripe varieties, the precipitation during the 30-day-long period before maturity increased decisively the fruit thickness on the level of p=0.1% odds (Table 7 ). In the winter-ripe varieties no signifi cant infl uence could be found.
The number of seeds per fruit is a trait of the fruits, which is subject to the mean daily minimum temperatures during the period of fruit development. As shown in Figure 8 , the sum of daily minimum temperatures infl uences positively the number of seeds developed in the fruits of autumn-ripe apple varieties.
In autumn-and winter-ripe varieties, the correlation between the sum of minimum temperatures of the period of development (between bloom and maturity) and number of seeds per fruit was signifi cant with p=0.1% odds (Table 8 ). In summer-ripe varieties, the relation was not signifi cant.
The circumference of trunks was most subject to the sum of means of daily minimum temperatures on the level of p=0.1% odds in winter-ripe varieties (Figure 9) . Correlation between the sum of minimum temperatures and trunk circumference was valid in autumn-and of winter-ripe varieties but not in summer-ripe ones. 
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Conclusions
Results presented proved that the dynamics of weather variables exert measurable effects on the development of fruits. Correlations between of phenometric values and meteorological parameters as temperature and precipitation were highly signifi cant in some cases. As a future purpose, we will pay more attention to the time interval between bloom and maturity, where several periods are to be distinguished as being critical from the point of view of developing quantitative as well as qualitative characters of fruits. Figure 8 -Relation between the number of seeds and the sum of daily minimum temperatures during the period from bloom to maturity in autumn-ripe apple varieties of the gene bank plantation (Újfehértó, 1993-2011) Figure 9 -Relation between the circumference of trunks and the sum of daily minimum temperatures during the period from bloom to maturity in winter-ripe apple varieties of the gene bank plantation (Újfehértó, 1993-2011) Sum of daily minimum temperatures during the period of development (°C) Circumference of the tree trunk (cm) Table 8 . Coeffi cients of correlation between the number of seeds and the sum of daily minimum temperatures during the period of development from bloom to maturity in different groups of apple varieties (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) Relation between the number of seeds per fruit and the sum of daily minimum temperatures from bloom to maturity Table 9 . Coeffi cients of correlation between the circumference of the tree trunk and the sum of daily minimum temperatures in groups of apple varieties of different times of maturity (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) Relation between the circumference of tree trunks and the sum of daily minimum temperatures during the period of development 
